prevented through 'bystander first-aid' (Ashour et al, 2007) .
Despite recognition of the importance of first aid for preventing unnecessary deaths, the numbers administering it are small and wider education of the population in first aid skills and training is required (Ashour et al, 2007; Van de Velde et al, 2009 ). Although there is widespread agreement amongst the British population that first aid helps to save lives, a survey carried out by St John Ambulance reveals a large-scale absence of first aid knowledge and specific first aid skills (St John Ambulance, 2015a) . International studies have also revealed gaps in public knowledge of first aid relating to burns (Harvey et al, 2007) and in how to respond to road traffic accidents (Arbon, Hayes & Woodman, 2011) .
A lack of knowledge and skills is associated with reduced willingness and confidence to attempt first aid. Research commissioned by the British Red Cross found that while 93% of people will call for help from the emergency services, up to 59% will then provide no further first aid intervention (McNulty, 2016; Oliver, Walter, & Redmond, 2017) . St John Ambulance also report that while a large majority of the general public will call for help in an accident and emergency, only 59% of people would feel confident to try and to save a life, 40% will attempt first aid and only around 14% will attempt cardiopulmonary resuscitation (CPR) (St John Ambulance 2015a; St John Ambulance 2015b). This research demonstrates a significant lack of bystander intervention to help people in medical emergencies, although further study is needed to understand the types of intervention people are willing to provide. Ineffective bystander intervention not only has implications for the individual whose life could be saved, but also for Accident & Emergency (A&E) departments that are becoming increasingly overextended due to avoidable attendances. Data from the Royal Society for the Prevention of Accidents (RoSPA) shows that a large number of cases admitted to A&E departments, e.g. from bone injuries, chemical injuries and wounds, could have been treated with first aid (British Red Cross, 2016) . Further to this, there are over 100,000 admissions related to heart attacks and cardiac arrest per year accounting for large numbers of deaths in the UK (British Red Cross, 2016) . In these cases early bystander CPR facilitated between collapse and defibrillation can have a great effect on patient outcomes, but is still not widely rendered in an emergency situation (Bobrow, Panzcynk & Subido, 2012) .
Even when first aid knowledge and a willingness to intervene are assumed, the intervention's quality may be variable. A study of English youth football officials responsible for dealing with injuries found that only 12% and 38% respectively gave correct answers to scenarios of 'player choking' and 'player unconsciousness' (Cunningham & Jackson, 2012) while a survey of healthcare workers and nonhealthcare workers first aid knowledge in burns found that only 16% and 30% achieved correct answers for all questions (Tay, Pinder, Coulson & Rawlin, 2013) . Although it could be argued that these studies lack consistency of measurement both regarding skills and confidence, they nonetheless point to inadequacies in knowledge in resuscitation and how to treat injuries, which could be directly relevant to the effectiveness or quality of education that learners have received. This need for better first aid education is supported by studies of behaviour change which tell us that educational approaches incorporating confidence and willingness building techniques can improve rates of intention to act in an emergency situation (Oliver, Cooper & McKinney, 2014) .
Despite interest in the importance of first aid, there is a scarcity of research in the UK, which seeks to understand the characteristics of, and the social distance between, those who give and receive it. The objective of this study was to reveal a profile of self-defined first aiders within Yorkshire in order to develop an understanding of the relationship between the giver and receiver. The analysis is based on the responses of 13,584 individuals who responded to the first aid questions collected from a regional cohort study (the Yorkshire Health Study). The findings will be used to inform future population based interventions such as targeted first aid education, and provide a foundation for future research.
Methods

Data and sampling
The Yorkshire Health Study (YHS) is a regional longitudinal cohort study collecting health information on the residents of the Yorkshire and Humber region in England. Set up in 2010 as the South Yorkshire Cohort (SYC) , the study aims to gather up-to-date information on the health needs, behaviours and resource use of the local population. It also seeks to provide a rapid and economical recruitment platform for randomised controlled trials and other forms of health research. Ethical approval for this study was obtained from the Leeds East National Health Service (NHS) Research Ethics Committee (ref: 09/H1306/97).
In 2010 as part of the first wave of data collection for the South Yorkshire Cohort (2010-2012), 43 General Practice surgeries across South Yorkshire sent a letter of invitation and a eight page health questionnaire (Health Questionnaire 1 -HQI) to all their patients aged 16-85. Of the 156,886 questionnaires sent out, 27,806 questionnaires were returned (a response rate of 17.7%). In total 24,994 (15.9%) respondents were included in the cohort. 22,179 (88.7%) gave consent to being contacted again and 22,150 (88.6%) gave consent for researchers to look at their health records. Selfreported data was collected on a wide range of variables including health related behaviour, health care usage and quality of life.
In 2012, working in partnership with the British Red Cross, two first aid questions were added to the second health questionnaire (HQ II). These questions were: 'Have you given first aid in the last year?' yes/no, and 'If yes, did you know the person?' yes/no. No definition of first aid was provided. Initially (2013) (2014) (2015) HQII was sent to all participants who had agreed to be contacted again from the first wave (22,179). However, in 2014 the study was renamed the Yorkshire Health Study and a citizen recruitment strategy was adopted to extend the study across the wider Yorkshire and Humber region. An online version of Health Questionnaire II was made available on the study website (www.yorkshirehealthstudy.org), and a marketing and media plan was developed alongside small scale recruitment projects piloted by a variety of National Health Service (NHS), Local Authority and Third Sector organisations. HQII is still being completed (including the two first aid questions) (average n=500 per month), thus providing the potential for further analysis if required. 14,627 people have completed HQII questionnaires.
Analysis
The YHS HQII first aid questions were answered by 13,584 survey participants. The data set was analysed to examine the responses by the following variables in the dataset: sex, age, income, main activity (in terms of work and exercise), long term illnesses, satisfaction with life rating, income bracket, number of individuals living in the household, whether they had a spouse or partner, number of children, and the hours spent caring. Some participants did not provide responses for all questions or provided more than one response for questions where only one was requested. Thus, not all reported results are based on a denominator that reflects the reported total participants' figure of 13,584 (See Tables I and II) . In addition, it transpired that the numbers answering Q2 exceeded the number reporting giving first aid in Q1. Anomalies of this kind are common in self-report questionnaires and decisions have to be taken on whether to retain them in order to maintain the complexity of the data set. However, this can limit the capacity to draw out data patterns and policy lessons. In this case, the decision was taken to only include cases in Q2 who had answered positively to Q1. This has not altered the distribution of responses in significant ways, although it has inevitably led to some reduction in sample size for Q2 (from 1822 to 1551).
All analyses were conducted in SPSS version 21. Relevant results are contained in this article but other results are available on request.
Results
A total of 13,584 (out of 14,627 respondents to HQII) responded to the question "Have you given first aid in the last year?" of whom 11.6% (n=1576) said yes and 88.4% said no (n=12008), see Table 1 .
Of those who responded to the question "If yes, did you know the person?" 76.3% reported "yes" (n=1184).
For those for whom gender data was available, 5463 (40.2%) males and 8121 (59.8%) females answered the first aid questions. Women were more likely to report giving first aid (13.4%, n=1091) than men (8.9%, n=485). Around three quarters of both women and men knew the person to whom they gave first aid (78.1% and 72.3% respectively)
Age group
Giving first aid was more frequently reported by those aged 36-45 (20.7%), most of whom (78.9%) reported that they knew the person.
First aid intervention was similar for those aged 56-65 and under 25 (11% and 12.2% respectively). Those in the youngest age group were more likely to give first aid to someone they did not know compared to those in the older group (34.6% and 20.8%) A lower level of first aid intervention was reported by those aged 66 and over (4.3%), overwhelmingly to people they knew (83.2%).
Spouse/Partner
Those who had a spouse/partner living with them (n= 9616) were more likely to report having given first aid (12.5%) compared to those that did not (9.3%). Similar proportions of those living with a spouse/partner and those living alone reported giving first aid to someone they knew (78.2% and 70.9%
Number of children
Households with 2 or more children were most likely to report having given first aid (2: 23.3%, 3: 28.9%, 4: 21.6%) compared to 10.1% of those with no children. In every case respondents were more likely to have given first aid to someone they knew.
Main Activity
Employed people were most likely to report having given first aid (18%), and retired people and unemployed people were least likely (5.1% and 4.1% respectively -see Table 2 ).
Although the number of respondents in the sample who reported that they were 'seeking work' was relatively small (n=67), 14.9% of these reported having given first aid, making them the second highest category of first aiders. The percentage of those with caring responsibilities giving first aid was slightly lower at 14.2%.
Low numbers of students gave first aid (10.4%), but over a third (36.4%) gave it someone they didn't know. The proportion of homemakers giving first aid was similar to the students (11.4%) but they were much less likely to have given it to someone they did not know (7.1%). In contrast, those reporting long term sickness were much more likely to give first aid to a stranger (21.7%)
Income
The higher a person's income the more likely they were to report having given first aid. Of those earning £4000 per month or more, 19.3% reported giving first aid, falling to 13.1% for those earning between £1,500-£2,499 a month and to 7.7% for those with a monthly income of less than £500. In terms of the recipient, similar proportions of each income group gave first aid to someone they knew (around three quarters). 
Discussion
What is already known about the topic
Despite recognition of the importance of first aid skills and knowledge for the prevention of unnecessary deaths, research into first aid knowledge and willingness to intervene remains heavily focused on skill acquisition and little is known about the characteristics of those who give and receive it.
This is the first population-based survey measuring first aid intervention in the region, and the first UK survey collecting data on the relationship between the giver and receiver. This study provides detailed self-reported first aid data from 13584 individuals within the context of a large regional population based health study -the YHS, a sample size notably larger than other similar surveys (Arbon, Hayes & Woodman, 2011; Harvey et al, 2011; St John Ambulance, 2015a; St John Ambulance, 2015b ).
Due to the large sample size these findings can be used to make inferences on the first aid behaviour of the wider adult population and can therefore help inform future first aid research.
The low numbers of respondents reporting having given first aid reflects findings from other research signalling low levels of first aid knowledge and confidence amongst the British population (St John Ambulance, 2015a; St John Ambulance, 2015b; McNulty, 2016) (although consistent definitions of first aid are not used). However, what this study adds is a greater understanding of the characteristics of first aid givers. Despite small proportions, a diverse group of people in Yorkshire have recently given first aid, particularly those with children, the employed and high-income groups. This indicates a need for first aid skills, knowledge and confidence to use it across different population groups. Further, asking participants whether they knew the person to whom they gave first aid allows an assessment of bystander willingness to intervene (67) 14.9 (10) 85.1 (57) 100 (10) 0 (0) Unemployed (171) 4.1 (7) 95.9 (164) 100 (7) in the help of strangers. This is significant because bystander first aid has had limited academic attention despite its potential for improved survival rates at the scene of trauma (Tannvick, Bakke & Wisborg, 2012) . Our survey indicated that students, the long-term sick and the employed were more likely to give first aid to someone they did not know, and these groups might now be approached to understand more about their motivation to help strangers.
Foundation for future research
Despite the need for a wider dissemination of skills and knowledge relating to first aid, few studies provide a consistent measurement of the effectiveness of first aid education. This is evident in guidelines for first aid and resuscitation, produced in 2015 by ILCOR (ILCOR, 2015) which focus heavily on evidence which supports particular medical interventions, but seriously lack evidence on the preparedness of responders or even on lay responder recognition of emergencies (Pellegrino, Oliver & Freshour, 2016) . To the extent that behavioural considerations are seen as crucial in first aid education (Oliver, Cooper & McKinney, 2014) , skills-based research may fail to accurately assess whether those possessing first aid skills would actually use them in real life situations.
The data collected in this study provides detailed information on the demographics, socio-economic status, family makeup and day-to-day activities of self-defined first aiders in the YHS. This information can be used to target recruitment strategies to increase first aid education uptake in subgroups of the population where prevalence of first aid administration is lower than other groups (e.g. men, the unemployed, students) (see Table I and Table II ). For example, the low levels of first aid provision amongst students, points to a possible need for marketing strategies aimed at institutions and venues popular with young people in higher education.
The YHS is also useful as it provides a unique regional population based facility for testing the effectiveness and cost effectiveness of interventions to increase first aid knowledge and confidence in these subgroups using the Trials within Cohorts methodology (Relton et al, 2010) .
Limitations of this study
There is no data on the context in which the first aid was given, or of a consistent understanding of what is meant by 'first aid'. There is also a small amount of demographic bias in the YHS with a higher proportion of female, elderly, white ethnicities and participants from less deprived areas (Green et al, 2011) . Recruitment to the YHS is ongoing (n= 54,000 -October 2017) and a number of strategies are being used to combat underrepresentation of different groups within this large population based study.
Given the YHS is based on a self-reported questionnaire (either online or paper), there is no researcher control over how respondents answer questions. Thus, participants were able to tick all that applied for the 'main activity' question. This has contributed to the figures not computing to 100% (See Table II ). It was also the case that a very small number of respondents answered Q2 who did not answer Q1. These have been removed from the analysis thus reducing the sample size but without substantially altering the pattern of responses.
Conclusion
Analysis of this dataset provides a unique profile of the provision of first aid by the public. The large sample size allowed for analyses by demographic characteristics, socio-economic measures and other relevant variables included in the survey to provide a detailed profile of these sub-groups who have, and have not, administered first aid. This information can be used to inform the development of future interventions for specific sub groups of the population, with the ultimate aim of improving the effectiveness of actions by those first on the scene in a medical emergency.
